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INTRODUCTION

The Anderson coal deposit underlies approximately 950 mi 2 in 
the west-central Powder River Basin (fig. 1). Originally 
delineated using the geophysical logs of 300 oil and gas test 
holes, the deposit ranges in thickness from 46 to 202 ft at 
depths below 1,100 ft, and comprises an estimated 113 billion 
short tons of subbituminous coal (Pierce and others, 1982; 
Roberts, 1986). This unusually thick coal deposit in the 
Paleocene Tongue River Member of the Fort Union Formation 
probably formed by the merging of the Anderson and several 
stratigraphically adjacent coal beds, in a manner similar to that 
observed in the Wyodak coal bed east of Gillette, Wyo. (Kent and 
others, 1980; Pierce and others, 1982).

Through the combined efforts of the U.S. Geological Survey 
and the Bureau of Land Management, a rotary hole (B23-BG1R) and 
offset core hole (B23-BG1C) were drilled in the NW1/4, T. 48 N., 
R. 77 W., Sixth Principal Meridian, Johnson County, Wyoming (fig. 
1), during the summer of 1983. The main purpose for the drilling 
was to obtain geophysical data and core samples of the Anderson 
coal deposit. In addition to coal-quality and geochemical 
investigations, these samples were utilized in studies of the 
petrography, mineralogy, and methane content of the coal deposit 
(Boreck and Weaver, 1984; Chao and others, 1984; Roberts, 1986).

SAMPLE COLLECTION

Core samples of coal from drill hole B23-BG1C were collected 
at 2-foot intervals. After field examination, intact sections of 
core were sealed in rigid PVC plastic tubing and broken core was 
sealed in heavy (6-mil) plastic bags. To minimize dessication, 
the core was washed with water periodically to keep the coal 
moist at all times during handling. A total of 30 samples of 
coal was submitted for chemical analysis (table 1).

CHEMICAL ANALYSES

Determinations of ash content and contents of major, minor, 
and trace elements in the 30 coal samples were performed at the 
U.S. Geological Survey laboratories in Reston, Va., and Denver, 
Colo. Figure 2 outlines the sample preparation and analytical 
procedures followed by the USGS and the methods used to determine 
the contents of ash, oxides, and elements in either whole coal or 
coal ash. Tables 2 and 3 summarize the analytical results; table 
4 lists the lower limits of detection for elements looked for but 
not reported in tables 2 and 3.

Additional analyses and determinations, including proximate 
and ultimate analyses, forms of sulfur, and calorific values, for 
the samples were performed by Geochemical Testing, Somerset, Pa. 
These results have been published separately (Roberts, 1986).
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Figure 1.-Location map showing the approximate boundary of the Anderson 
coal deposit and position of drill hole B23-BG1C in the Powder River 
Basin (modified from Boreck and Weaver, 1984).



Table 1.--Sample numbers, USGS laboratory numbers, depth
intervals, and thicknesses of 30
Anderson

Sample
number

BG-1
BG-2
BG-3
BG-3A
BG-3B

BG-4
BG-5
BG-5A
BG-6
BG-7

BG-8
BG-9
BG-10
BG-11
BG-12

BG-1 3
BG-.14
BG-1 5
BG-1 6
BG-1 7

BG-1 8
BG-19
BG-20
BG-21
BG-22

BG-23
BG-24
BG-25
BG-26
BG-27

coal deposit,

USGS
laboratory
number

W223362
W223363
W223364
W223389
W223390

W223365
W223366
W223391
W223367
W223368

W223369
W223370
W223371
W223372
W223373

W223374
W223375
W223376
W223377
W223378

W223379
W223380
W223381
W223382
W223383

W223384
W223385
W223386
W223387
W223388

Johnson County

Depth
interval
(feet)

1051.0-1054.
1065.8-1068.
1068.8-1085.
1086.6-1087.
1087.3-1087.

1087.8-1099.
1099.8-1111.
1111.6-1117.
1117.6-1119.
1119.6-1121.

1121.6-1127.
1127.6-1141.
1141.6-1150.
1150.6-1157.
1157.6-1165.

1165.6-1173.
1173.8-1175.
1176.4-1179.
1179.6-1183.
1183.6-1188.

1191.8-1193.
1194.2-1210.
1210.2-1216.
1216.2-1224.
1224.2-1230.

1230.2-1234.
1234.2-1240.
1240.2-1246.
1247.4-1252.
1252.2-1252.

coal samples from
i Wyoming

Thickness

4
8
8
2
8

8
6
6
6
6

6
6
6
6
6

6
4
6
6
4

4
2
2
2
2

2
2
6
2
8

(feet

3.
3.

17.

12.
11.
6.
2.
2.

6.
14.
9.
7.
8.

8.
1.
3.
4.
4.

1.
16.
6.
8.
6.

4.
6.
6.
4.

)

4
0
0
6
5

0
8
0
0
0

0
0
0
0
0

0
6
2
0
8

6
0
0
0
0

0
0
4
8
6



Raw coal ,as received (about 5 pounds, or 
2.3 kg, broken to 3 cm)

One Quart (aoout 600 g)
of coal split out for analysis

by Geochemica! Testing,
Somerset, Pa.

Air dry in oven at 32'C

Sample crushed and then ground in
vertical Braun pulverizer using

ceramic plates set to pass 80 mesh,
and mixed

One pint (about 300 g) crushed 
coal split out for storage

Raw ground coal

Ground coal (25-75 g)
ashed at 525*C and

percent ash calculated;
ash then mixed

Wet chemical analysis

Hg(flameless atomic 
absorption

F(specific ion 
electrode)

Wet chemical 
analysis 
(atomic

absorption)

Cd 
Cu 
Li 
Pb 
Zn

Optical emission spectrographic 
analysis (automated plate reader)

Ag
Au
B
Ba
Be
Bi
Dy
Er
Ga
Gd
Ge

Ho
In
Ir

Mo
Nb
Nd
Ni
Os
Pa
Pr
Pt

Re
Rh
Ru
Sn
Sr
Tl
Tm
V
Y

Zr

X-rayspectroscopy

Al K Na
Ca Mg Si
Fe Mn Ti

Neutron
activation
analysis

As Rb 
Br Sb 
Ce Sc 
Co Se 
Cr Sm 
Cs Ta 
Eu Tb 
Hf Th 
La U 
Lu W 

	Yb

Figure 2.-Flow diagram of sample preparation and chemical analysis of coal-
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Table 4.--Lower detection limits of elements looked for but not 
reported for 30 coal samples from the Anderson coal deposit. 

.Coimty.^.. Wyoming

[ppm = parts per million]

Lower limit
Element of detection

(ppm)

Au 6. 8

Bi 10

Cl 100

Dy 2.2

Gd 32

Er 4.6

Ho 6.8

In 10

Ir 15

Os 15

Pd 1.0

Pr 100

Pt 2.2

Kb 10

Re 10

Rh 2.2

Ru 2.2

Tl 10

Trn 4.6

W .3
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